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mmm&izmm $ tifzyt? 4*9 <r>*m*fiiiz&m g 

mssmmmizmm^titzmmy' 4x9 izmra&m 
mmmwzw. 1 ««.itt &m 1 <r>&jsx?mcth%i. 

m$k, 

9 *®kA,X'it f -y ? T y T k B&tMlzm&Z tcX V 
1 IMS^t-' <f X ? §IB . 

cis*jS3 ] mmtm*»tiiit\: v?t -yyizm 

i&Tfo^&Mlzm t T tut eiS^SPSrffii&SIffli L . 

■hoc Kxmu.m&mzm®mwr&m?m 1 iea^3t 
r-fx^iia. 

f y ? T y rSrffiUjSWLT i f y ? T y !2#i 

[it*ja5] m&m&ftt:v?Tv7'< l zimzti. m 
&m<,zmtximzm£&zmmmfflL. im^mimz 
m®t Lxmmmt&mjfzm 1 im<wt?4 Arms. 

C iftgg 6 ] f m^miift Vy?T v y*wm®m L 

s«H?te^br y j? r -y y^mmmmi-x zoytv y?T 
yT-zmz&k Lxm&zitzm&m l SJUt^tr 4 * 

immmi] fE«#a«i. 3isey^r yrtci-5-ci^ 



x < ^^ztm^ixtz^mm^zm^xmrnm^zx 
^mm.^ < x? <r>&wmfc*&h*mm^^m:m 
x. s i eii^sii . ^trtBiaa^ai^s t i o x 

-rsit^JS 1 ^ l 6 «ov>r <i*»— !B®w3t7-' <x?m 
a. 

( ffi^R 1 0 ] W&tmt . Jtx 4 x ? <7) 9 ;u^r 
i^tc^istt ^.^t/iepsr^t* «y ^ r y r^M^ro^. - 1 

a. 

mismmmzi&mztitimtt? < xinz&iramm. 
tissmmtm 1 commtz-r^m 1 «oajK-cfB»-r*E 

^ra*tte«*«t «r» 2 <o«*s^-r -s jb 2 -cjw&ij- 

mm^mzmmtztitimttT-' 4 xfcowftx-mm 
w&m&mmzmwmmmmztiz x o izmmm 

^Tiffittf e»«E«C75*l^BSS 2 <o«« t= 3 *t S i a fcWIEiH 

a. 

a; o§sf*i ssstcieiiigB t t *^a $ 

ix, iSfi#S«i1>rlESl^!8BM»W(c^rtl9BM$it&l^a 

<r)&mi,zm tx ffimmmzmmmw l , m 
xtti iia«<yD3Kx^x^^a. 

[000 1] 
[0002] 

t%m2tix\,->&. zo£o%:ft7 i 4 *9(ommt lx 
[0003] ^#>mkffimisixx^&ytT 4 * 
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[00043 ztuzML. mm^ff < x?*?m®mt 

jl'Zttto-fhiimzli^fr*),^. Z<7)tzib. Z<?)£o%c 
«»>>*r4 X?X'l&. -eo^-X^ta^rt^SrS^ji 

if. z ny^MziL-vtimwmmzmz&tiz t wx- 
tztmztvtz j'ouzmmwmzwMX'Z h^oiz 

LtiQlffl$iWtim&il:2tlX^Z>. mm s F9 
- 2 6 5 7 6 0 JHMRfctt . 3t-r 4 X 9 lZ*t UTffl W<7) 

ts» ■ m-tnix?**? mmz*<v j: o %eummm 

[0005] 

lzlS8,fcZtlX^&Ql&]mWlzl,Xi>, tt0H¥9-2 6 
5 7 6 0-^^f8C=^S#Ife%Bj{cLT t>. ftrr 4 X9 

wvumtz— mzm'omfemmzQim-r&zktfX'Z 

**>E»p<j«Ffc»* »i &-k hJtir4X9 fcrti 

■earn**** suwb t-x 9^wcie«s*ifcBe»rt 

[0006] *^<oaW<4, 3fcr 4 x^co9^l^Btc 

[0007] *«BH«a«j5Bflti(i s 3 h^se 

[0008] *9tmnz*>tzmp>amii* mt^tsmt 
~t&ztx'h&. 

[0009] *snmn% btzmmsmt* gtshtrnzm 

'J?2it&ZtX'f>&. 

[ooio] *ftwnzt>tzmnmm** mwzmm: 
mt&ztx-$>&. 

[00 11] 

9mm<?ttmt. ftT-uxrtf&mzti&mmmt. m 
mmzmtzteffi4X9<&mfito&fM&&t&c 

ftZtiXfty 1 4X9 Hz l>— !f3fc£B!8f*-S}fct ••/9Tv 

1 OttJBfcr*-** 1 osircfHMtf-sias 

S5k. ^^{C^^^TtT-'^X^cOffirtT-^^Tjlli 



wt&ism^&t . mmmizmmztitzie? 4 x9<m 
&ximmmmi&tetim2cr>vimizzti2, x 3 izmz 

[0012] L7t*^r. f^i£14fai£&tt**7^./Uk 

^mzx ix^m&zmmmwLXsm&zm 1 <oi§M 
<,z$m.2-&&z t ximmffid®mfttfm 1 <?>vm k * 

a { iei§$ix4. M2&mz£r>xM&&zmim 
w LxffliMzm 2 <oa«tc«»s** z t vn^nrnt 

h5'<.)u<wmimi) i m3iztiz> . zlx. zcdxo* 
-tmrnmcoimmza. nm.x-^m'omLmff^jmx'h 

[0013] ff«JS2iaS8^B3(i N ff^jg lfe^pfe 

[0014] L^T> -f X^co— ffitcfi3fctr-y 
9T-yy't,ZJ:&mmt> i %Ztl, ft? 4 A9 co%MW<7> 

wizi*smt$tmimbtzxz>-5imtim(?)§m ■ mm* 
[0015] mxm3im<7)mii±. m&m 1 tmnx. 

■r -f x ^ %imz a wx . Gttffi k k ti3fc tr ^ T 

¥y9T-v y<r>tftT 4X9 *mx$\'^<o&mt,z 
m txim&zmm®m-t2> . 

[00 16] Lft* { ot, 3fetr-y^T-y7°0#K)^t 

[0017] m&m4ffi&comii&. m&m 1 lesiw^ 

¥ 4 X9mW.lzt5^X . ?I*gP{±^*§^3tr'-f 
JiTtt -y ^ T -y r$rlEifi$iifflI LT £ OWfctT v 9T v V* 

mmt Lxmmz-ttz. 

[0018] L^ot. ieilfc#S^igt!l$iJffll$n7 , i3t 
b- -y ^ T y 7-«±i^^ttle#i^*5-H 1 OttJBfc^«« 

h%z> y^Mzmfeco-sfrnmrnzMm-tz . 
[ooi9] tt&A5&B0xmi, m&m 1 ie®^3K 
7-* 4 x9mw.t,z&^x . ?i*gp«±^f 7?r7 rcfgt 
? n . «**S{±7t t- -y r y renter ^5^-f6i 
^co&mzfo txmii&zmmm l . im^mtytv 

•y 9T-/V *mmm LXZCOyt^v 9Tv rSrlBUgp 
kLT«Kfg$-£&. 

[0020] Ui^T, 3tf -y^TyrO#l!){CJEt 

T3tr-< *.9wmmm&m3ii*ti&. *7t. iaii#s 
(=nn»j«i $ rtjwtet: -y ^ r V rti^iSttieiiiaE*^ 
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[oo2i] m&rnGsmnmmz. i w&crdt 

f 4 X9giWlZi3^X . teii^S«3ttv^T yrSr|g 

•e. ?B*^S{43t f -y 9 r ••/ y^mmmm lxzcokv 

[0022] Ltz &->x . sm^mzmwjmwztitift 
\zy?T •yy-iif&-*i&mmmte*m i mwmc-t&tz 

»S:Sl2c0^tc-r^7t'(tc0^x^;l-^-Sr t> oTSBt 

[0023] tm^itmcowmz. m&m 1 L 6 
w ^-rn*»HE«<o*f * mmizts v . isjis^ 

[0 0 24] LfztfiX. MtliTVUXHM&totm 

mm^^ y^r yyizx^xm.^m.^ixhb. *<r>®. 
mmrnt,zm-3<iz$m<7>mmfflw&*i*ti, ?mmms. 
mnm^^h^^/uizm-^mm^coim ■ m^tf 

[0025] m^8ismin^mi. mtm i^ve 

cov Btt<0#x 4X9 SiWlza V^"C IE^#S 

mzm^ximstimm&mtz . 
[0026] Ltz&ix. mmMm.fm.tf s nt>ix& t , 

[0027] m&m9§mcomuz. m#m i 1 6 

T~yyt,z£^xm?>-w.t>titzye¥ < izMmztitzm 
mmmizm^ ^x m&amiz ±*) it? 4x9 commmm 

J T h tltzfty-' 4X9 cO&B«$8Kg-?V ">T 
[0028] Lfc #o T , Jfex -f X 9 OMWJWfcWtei: 

*lt. tztitzm.wmmizm'K tmmn 
*t-r-5»^'tf$scoiEi* • mmmjE&.w.i,z%zti& . 

[0029] At** 1 0!BiB&<0?&Bj§ii s ff^jf l JfruL 

3t-r-f ^(TivVTiv-n^z^m'rtyixtz^ 

3fcb-y ?r-y:r*<fS.*BX&.r ttei 0#^<X^tlHffiffB 



[0 0 301 Uc*^T. ^-r-fX^coepj&^f y^r 

■y J: o t^ix t>tih tyty-'-tx? cr>m.mm mm 
? ft . f&-*mmm&ftfr ^Mzntz, »im 

[0031 ] 1 1 IB®i03tx -f X ^^a^^Bj 

nfc*7* *?nmftximmmmmmzmmmmt>< 
m&izmm s titzyer 4*9 com nxi&simmmMfc 

[0032] Ltztf^x. msi&mmt&fctfv^k 
LxmiizntzytT-uxfzmmmzgim-tmi. im 
^mzx^xmmzwmmLxs&mzm 1 ^sjs 
^ s - 1 x-m&mmmi&fo&m 1 ^ttst ^ 

^^c, JH**Rfe:J:oTa!r*»tBiM!I»UT 
m*SP?rm 20SJKtc^ft^-l3!:S d k -dfeTiBttEMBBIE 

[0033] fS^JS 1 2IBm^^B««. 1 Xti 2 

IB^^t 1 X 9 mmizti\, >T . ^«gPtcM-T^3t7-' 4 

mmmzz &%n t 4 X9<nmvmmzmmhm2&t 
imw.zti. %m^mmftw&mmizwtnw&iiix& 

mmftmkmmtzgiftmkiiix&ztt? 4 x9cr>wmiz 
& txm&m*msmiwt& . 
[0034] Ltztfix, ^mmmmizmmmm^ti 
hit? 4 x9<o&mi,zfc bT3t"7 f 4x9 i,z°iMmmmi 

[0035] 

^ Lm 1 2 cs-^v ^TiSHj-r •§» . 
[0036] st, *mfficoBmco3£r 4 x 9mw<,zm 
\^fih^rf4X9 1 *m\t£\^m3K.m^^xw% 

9<mm&* m3\tw%wmmm&<nw&*5F.-$9'=> 
yx-foh. mi%v : m2t l zjjk-f£ot,z, ytr : 4X9ii l z 

«^<;P2*>'#jD$ix-CV^. o^O. % ; T4X9\<n 

~^<nm\iz\zy 4)Vj^<r)^^)V2ifi^hfvx\^h. z 

7^;W*S. o^O, a3t;-?-^)#ttS:^-tJ:a 
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[0037] <fc 9 PMikKi, ^J&fccoJEmcO^/U 2 CO 

%g\ iasT 2 a> <^&kt 3 co^coiajEtc ju^-r s t s 
Bfltc=3r 0 . *cot& , a^T 0 OTco^^Mo 1 t am 

«JBW«lfi*3n4. LT, «BKT4BLtfcJPS»-*-4i: 
^Hmwc=5r0, iaSTOtlTco^iatcMS 
£coJ:3^gb&«fc-r.g.*>li. 5^2 Sr 

«B»»fc*«l«Hrcr<**U WSi&ft^lfCO 

fi^rtfcfc^j^v*tt»te*iV>T. /tffl!l#>£>AttL 

9m*m&iJ s &ar lx zmskx-mfczti h t . 

SB i> L < 1 «IB #*f i: cO#EI~R£I15jC*£ t , n-fflS 

[0038] t-^tt. 9^/V2 t LT(±. ^BJ^®t 
aSKIB t (0 2 lBtt£3Hfc L T *<0ttm**«J* £ ft £> * 
Se»<0JBB<09^ 2 tcRS^-T . fell** 2 JBWW3LiiKSC 

mwmzm\.^&ztw*imx'$>h. 02 9. micoag 

fc: $ ft & t Jfl 1 cO*t® i: & -? T IB 2 coiajgtc JD|&£ 
ft* fc » 1 <7)*t^ fc UWfr * 2 co*t® t %2>mbX'$> 
tlli. 7K)U2bLXm^&Ztti**SffiX'$>&. 
[00 39] JJcfc, 3fc-f -f -X?Sgl 1 WiTKW 
■S. 04te#x *X72£gcos£M5il2L H5(i$(J^c07' 

»i. ft? -1*7 1 £!£*^6*:#>co£l*gBl 2£ffii;c, 

h? 4X9^-9 1 3Sr<ii.l>. 3£*g|S 1 2 

*S<x^3Ct * * 7 1 tzU—VftZMSlt VXXrr 4 *7 

i iztt-t&mmmRt/ytT izimztttzmm 

nU£*noftVy?Tyy'14i)m?t>tlX^&. Z 

f^?i (rm^-fj^z^m &&t,z3&f-t&&mmffi 1 
sic^sft-c^s. ^o. *e7^77ri 4<ii> 

h'e^tcBXOf'J-^^ix, l24-C(S«fB&Wlc;^-«)!l 
JliSmWffil 1 ZitLXV-v 7T v7-*:—7 1 8(c!BK) 

sire*?* ico^nmz^mth. zzx\ m 

•yn 4tCf±l<— if^-f K fc£<0U— f^-f ^— F 

■f X? 1 0>SE*Ht=.XsKy Mia«S-e:4Ha«3te*»4: . 
3tx-f X? lcORS^^l^^rlxVXff^ F9-y=* 

^/ftW7 * tmbiz&m&ft 



[0040] Jfcwc. ftrf<^mm.\ lfcKi. 3fetf-y 

9T«f?\ 4izt§mztitzep^&msffii&t ltcoib 

H^'*^. -yh^OSTd^.^. £ cOieHiM*^. 7K2 0 

•y K*»^^r 0 . f^T-l. 3 V h a-9 2 3 tciBt6©Jffl)$ 
ixT * Sfl 1 coiSE k H 2 coi&g t cO - wmo 

*^-y K2 0(C*3(ti>%g<i^cO^lcOjaJS(i. ^f-'-f 

x ^ i tctttiaZtifc 5 2 Sri&KT 4 JiLh^aaf!ft-r •§» 

T2*^fflJ^T3c0^cOiaE^jD^-S>jaE-Cft-S.. i 

it, immz^ y v 2 otcfc»t-i>%i*^coia?ij^r[fij 
wxT?&xmx'h&. 

[0041 ] &^X\ 5tf-fX?gIl US. tfXbn 
>-fi-^ 2 1 ^IBlj|$iJP$a^> h-5-ON'0g&2 2Srl*l 
iSWS. icoh'9-f>'<[SIS&2 2J±, ^hnyta-^ 
2 lCyN'^Sigg§iX7t3>'Fa-52 3tc:*tL, 3l£f-y 

yN'2 4*^^S!g!$^T<SBg.$ix^ll]KT"$)^. dcoi 
^'SrlsISS^cOT, 3 2 3ti, 3fetf-y^T y 
71 4 *<fil^ & if V-h>e><7>U-4?z)t<r)mi 
54 S >-^Bgff^Jg^S-$iJffllL, teii?H*^-y H 2 0 

gmzmwL. #a*-^H7^^'24tcw-r&7 r f x 

7t-71 3W7?777E-7 1 8#co|giftMtSI(i 

-^2 ll&ROMiztettoZtL.tzmipy'vT'yMzmm 
^•t^mmmnm^mrLx^irm^mzmm^-h 

CPU co^JSSiJtWcoT , ayhn-723 {c#Siglij$i| 

«H8^*#-¥-u» ztit><nm&MQmmzm~3\, 

3^a-7 2 1 R«SH*^y H 2 0CO#^^ 
S:^ 1 cofflET-^$-^SJ'i* , )co^i:^2coaE-C'% 
^^^S/c^coft-f-t Zmtmizay Fa— 5 2 3 tc# 

t^t, *xh3>-tw2 l^'rt^rrsROM^ 

*^-y F 2 OcOgEHjSiJfSPtCJ; 0 . Ep^Sa.tXM*^S 
coffifg^ft^ix^.. dco*§-^. *7h3yei-?2 
lti, ia^L^rV^-^-F^cJ:r>T, ie»M*^.-y 
F 2 0 lei S 9^/W2 ^cOSii^tf fBcOA^J 

CO^. *Xb3yta-^2 llC|*I@!SiX7tEP^:y^ y7 

r iz&2 s *.mmtf-'3.mmzti. vvrtzm 
mztifi:m&*-7 : -? t,zm-3\ ^xw&frm^tfiajjisti 

[0 04 2] ZcoXoZffifROT. ftrfiX.7 lco^ 
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iei*M*^ / H2 0Sr|gl!l$iJfflltT'?-O^9il-?Srm2 

#?S£T 2 A>£>igJgT 3col3cOiaj^tC^-7a$^T 
2(iSBfl^®t^r&. i<7)|^. IBtiMi^ y F2 0co 

\7 F20**3£b y:?r y71 AvftZWHZft^ft'T << X 
7 l^^^C^Uj-rS^*'), 5^;U2{i^:ffi6<J^ 
fti^j:^. -?-LT, 5^;U2c7)^^{i s 

[00431-5W. 9'<;U2{CBlf^^'m#g^ieii 

-rs^tcji, 7^/P2£s§Bmm:-r&$!yi£i^TL 

fcf*. «hnyeW2 llcioTfBfffeM^-y F 

2 o *mmfflWLx*coft&m : ?z& i w&gK&i&s 

colBIJtM^ -/ H 2 0 cof£» i; IEfiM2^ 7H2 0 

?iJt* 5 #^;$ix-C*xha>ej 2 .-^2 l tass^fl-st- 
SrtU^J-r^T's^, 5</1^2lC(±^Xh3>'tr J .-^2 1 

5<;P2t=m-S«r^fff$Bi0lEliM*(±. ®&Ti>m*) 

[0044] £ Jfc. #§§S&Oje2B-m, ftb y ? T 77" 
1 4 tf^fb&fi 1 5 &tfb -y ? r ■/ 7*: - ? 1 8 *<f B& 
i'frfe's -y F 2 0<50f?aigijl^$r i,5$*a&*:#>, IBIffcM 
*^-y ^20^7^? 1^^3rr*H;:#Kl 

m) cdj^jx.—*/ 3 >iz~o^xwiw-tz> . 
[0046] ia6 immt co—mmz^-tm 
wmx'$>&. ^mmx'it. mm&i 2^^*$^^ 

-f X? 1 £&A,T-3feb 7?T7714t KttHSKfBi&H 
*^ -y F 2 0 *<@Ea £ *lT V •> 6 0 i cDlB&M*^ y F 2 

oti, ^-y h*-^3 i izwmztihx-iv-r-v hmm 

SrJEfflUt^y F;&ilrf&fi3 2tci r>X*rr < X? lev 

tmxftiz&ms&x-fcz . l^^o-c, ^.^ i 

cO-EGcteftb-y 77771 4tcJ;S^B^t^=5r$ix. 
3tr X ? 1 cr>£.MMcOWX-liM&m£^. y F 2 0 IZX 

h. zc?)j:?%:mw.zmm-r&z\bx\ ntvyrryy 

1 4 b ummH^ 7 H 2 0 i <^SM8fI 1 5 £J5'K (cH 
WMfr&fcJfc*, 3tf y ? r y 71 4 t Ettffi&A* -y F 

2 0b<7)%!>m(tPFWtfWi±Zti. ZtilzX*)^ a>Ji? 

f %m a £ usi-r sit^tia. 

[ 0 0 4 7 ] II 7 {itEI&SB £ jH£flS t OflkZ)-4tt* £^ 



[0048] m8izm&$bim&bc?>i* ^zmo-m 
m*^~twwmx'$>h . *mmxi±. tsmmn^v¥2 

0l±m3^-y F4 1 b L.Xcr>A.ffif8.2tlXmm®l 2lz 
mmZixtzftT 4X9\ 7777714t 

KMosRciBastu mm^mt^t tr y ? r -y n 4 *h 

■UtOfll LT £ C03tt y ? T -y 71 4 ^IBUSP t LX®m 
§-tir&. Cl<7)^, ?I^s-y F4 1(±. ^ v F=e-^4 

2t,zm3)2tiz>#-)i>i- y hmmzmmLti'^-y f^is 

18*84 3 £ J: oTJfrr* cyj^^^WSifC' 
ist, 3Et7^7771 4<75U— rr-f^-F 

It. ftx-r-x? il?#in$iut 9 /, v/U2$-aJKT4tLh 

ftzmti-thkoizmmmMxtih. u^ot, 7^ 

;U2 {c«u— T^>f Ffrt>mttZturzi'—~ f^zx 

->xm^.<o^wmnmm^ti^ . ztnzj:<o. 

[ 0 0 4 9 ] El 9 (if a#J3B f»*St fc O $ £ ICS'Jco-® 

OJiM*^-/ F 5 1 i: LT^Itfig^ixTTttr y^T-y 
7 1 4 tcif fe»#S{i:3tf y ^ T y 71 4 5r|g 

mmwLx zcr>itv y7T-yyi 4£im%tb txmrn 

ZCOtS>-&. 5tb"y^r-y71 4<0U- W-i* 
-F(i, Ttx-f^.^ 1 {c-f«0£:ft.*:5'^2£&JKT4 
ULhtcJlBR-rs £ fc 3&>*T'^ 4fflJKx+/l*¥- ^ t> o P 
— r^^BSStrs J; 3 lc|gift$iJP$ix-g> . LfctfoT, 

ictoTBr^co^+S^ieili^ix-l.. £m=J:0, IB 
[ 0 0 5 0 ] m 1 Oti!2l§gBfc?W3cgBi:<753' feteglkO— 

mm^-rmmmx-h & . *®KT»iiBS*s«3Kb*>y 

^ T y 7 1 4 ZmWmW LT £ C03t b -y ^ T -y 7 1 4 £ 
leiJgfii: LT^«g$-yr, iff*#BKi36ir 7^77714 
S-|gi6$iJffll LT CKO^b 7/77714 tmi&tb LX 

ffltemtz. z<?>m&. it7?777i4«p-ty 

^jf-FJi, ^x-f llc:#Sn§ix7c-7'<.^2SriajK 
T 4 PXklZ Mmt h £ i: -S» iSJgx^/Pde-'-S: t, -o 

■< X 9 1 IzntoZtlfz ^ J <JU 2 SrSST 2 *»^zSJgT 3 

->tiu—W£*mrrh * o izmm&mztiz . torn 
u— tf3tti. mioias (iajrr4ia-Lfc:*fjE) t 

^2(7)iajg (?SST2*^iaj^T3K*ffB) twin 
;U2Ut\y— Y^hm^titzU-^mzX 

-?x¥ft$z.<7)*iw. i m%.mm ■ m3ki$ti& . ztuzj: o . 
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[0051] iKWC. KmK&^-y Y2 OfCioT? 

2coiiLwmm : $:tfimt2>ztib**imT$>&. zzx\ a 
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(54) [Title of the Invention] OPTICAL DISK APPARATUS 
(57) [Abstract] 

[Problem] To enable rewritable recording of specified visible 
information on a label surface of an optical disk in any number 
of times. 

[Means for Resolution] A label 2, which is composed of a heat 
reversible recording medium which is turned into a first state 
at the time of being heated to first temperature and is turned 
into a second state which is different from the first state 
at the time of being heated to second temperature, is attached 
to an optical disk 1, and then, this label 2 is heated to the 
first temperature by a recording section to record specified 
visible information, and heated to the second temperature by 
an erasing section to erase the recorded visible information. 

[Claims] 

[Claim 1] An optical disk apparatus which is equipped with 
a load section to which an optical disk is loaded, 
an optical pickup which is movably supported in a radius 
direction of an optical disk which was loaded to the load section 
to irradiate laser light to the optical disk, 
a recording section which generates heat at first temperature 
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for turning a heat reversible recording medium into a first 
state toward the optical disk which was loaded to the load 
section, 

a erasing section which generates heat at second temperature 
for turning the heat reversible recording medium into a second 
state toward the optical disk which was loaded to the load 
section, 

recording means which controls to drive the recording section 
in such a manner that a desired matter is recorded on the heat 
reversible recording medium within a surface of the optical 
disk which was loaded to the load section, and 
erasing means which controls to drive the erasing section in 
such a manner that the heat reversible recording medium is turned 
into the second state within a surface of the optical disk which 
was loaded to the load section. 

[Claim 2] The optical disk apparatus as set forth in claim 
1 wherein the recording section and the erasing section are 
disposed on an opposite side of the optical pickup, sandwiching 
the loaded optical disk. 

[Claim 3] The optical disk apparatus as set forth in claim 
1 wherein the recording section and the erasing section are 
mounted on the optical pickup, and the recording means controls 
to drive the recording section depending on movement of the 
optical pickup in an optical pickup radius direction, and the 
erasing means controls to drive the erasing section depending 
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on movement of the optical pickup in an optical disk radium 
direction . 

[Claim 4] The optical disk apparatus as set forth in claim 
1 wherein the erasing section is disposed on an opposite side 
of the optical pickup, sandwiching the loaded optical disk, 
and the recording means drives to control the optical pickup 
to have this optical pickup functioned as the recording section . 

[Claim 5] The optical disk apparatus as set forth in claim 
1 wherein the erasing section is mounted on the optical pickup, 
and the erasing means controls to drive the erasing section 
depending on movement of the optical pickup in an optical disk 
radium direction, and the recording means controls to drive 
the optical pickup to have this optical pickup functioned as 
the recording section . 

[Claim 6] The optical disk apparatus as set forth in claim 
1 wherein the recording means controls to drive the optical 
pickup to have this optical pickup functioned as the recording 
section, and the erasing means controls to drive the optical 
pickup to have this optical pickup functioned as the erasing 
section. 

[Claim 7] The optical disk apparatus as set forth in any one 
of claims 1 through 6 wherein the recording means controls to 
drive the recording section on the basis of position information 
recorded on the optical disk which was read out by the optical 
pickup . 
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[Claim 8] The optical disk apparatus as set forth in any one 
of claims 1 through 6 wherein the recording means controls to 
drive the recording section on the basis of rotation angle 
information which was obtained from a motor for driving to rotate 
the optical disk. 

[Claim 9] The optical disk apparatus as set forth in any one 
of claims 1 through 6 which is equipped with position detecting 
means which obtains position information of the optical disk 
by arithmetic processing on the basis of type information 
recorded on the optical disk which was read out by the optical 
pickup, wherein the recording means controls to drive the 
recording section on the basis of the position information of 
the optical disk which was obtained by the position detecting 
means . 

[Claim 10] The optical disk apparatus as set forth in any one 
of claims 1 through 6 wherein the recording means controls to 
drive the recording section on the basis of position information 
which was obtained by such a matter that the optical pickup 
reads out a mark which was disposed in advance in a radial 
direction of the optical disk. 

[Claim 11] An optical disk apparatus which is equipped with 
a load section to which an optical disk is loaded, 
a recording section which generates heat at first temperature 
for turning a heat reversible recording medium into a first 
state toward the optical disk which was loaded to the load 
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section, 

a erasing section which generates heat at second temperature 
for turning the heat reversible recording medium into a second 
state toward the optical disk which was loaded to the load 
section, 

recording means which controls to drive the recording section 
in such a manner that a desired matter is recorded on the heat 
reversible recording medium within a surface of the optical 
disk which was loaded to the load section, and 
erasing means which controls to drive the erasing section in 
such a manner that the heat reversible recording medium is turned 
into the second state within a surface of the optical disk which 
was loaded to the load section. 

[Claim 12] The optical disk apparatus as set forth in claim 
1 or 11 which is equipped with a guide transport mechanism 
which carries out guide transport of an optical disk to the 
load section, wherein the recording section and the erasing 
section are disposed on a guide path of the optical disk by 
this guide transport mechanism, and the recording means controls 
to drive the recording section depending on movement of the 
optical disk which is guide- transported by the guide transport 
mechanism, and the erasing means controls to drive the recording 
section depending on movement of the optical disk which is 
guide-transported by the guide transport mechanism. 

[Detailed Description of the Invention] 
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[0001] 

[Technical Field to which the Invention Belongs] This 
invention relates to an optical disk apparatus for accessing 
to an optical disk. 
[0002] 

[Prior Art] In late years, various disk shaped media, in which 
digital information due to bit and magnetism was recorded on 
disk shaped media, have become widely used, and these things 
are generally called as optical disks collectively. As types 
of the suchlike optical disks, there are write-once optical 
disks in which writing is possible only once, and rewritable 
optical disks in which rewriting is possible in any number of 
times, besides music CDs and CD-ROMs, or ones like DVD in which 
information has been recorded in advance , and these things become 
widely used rapidly. 

[0003] On one hand, it is general that a label is attached 
to an optical disk in which information has been recorded in 
advance, for the purpose of displaying its recorded content 
and heightening a design property. For example, it is general 
that a title and song titles are printed together with a specific 
picture, on a label surface of a music CD, and it is general 
that a recorded content is printed together with a specific 
picture on CD-ROM. 

[0004] In contrast to this, in write-once optical disks and 
rewritable optical disks, a user uses them in such a manner 
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that the user oneself writes desired information, and therefore , 
it is not possible to attach a label on which a specific matter 
was printed in advance. On this account, in the suchlike types 
of optical disks, it is general that a recorded content can 
be written on its case. However, it is convenient if a label, 
like one which is attached to a music CD etc . on which information 
has been printed in advance, is disposed even on write-once 
and rewritable optical disks and a user can write a desired 
matter on this label. Given this situation, a printing 
apparatus, which was configured in such a manner that it is 
possible to print a desired matter on a label which was attached 
to a write-once optical disk, has been commercialized. 
Alternatively, JP-A-9-265760 publication discloses such an 
invention that the suchlike printing mechanism was incorporated 
in an optical disk apparatus which carries out 
recording/reproducing of information to an optical disk. 
[0005] 

[Problem that the Invention is to Solve] However, even in case 
of the above-described commercialized printing apparatus and 
the invention which was disclosed in JP-A-9-265760 publication, 
it is simply possible to print a specific matter only once on 
a label surface of an optical disk. On this account, it is 
not suitable for an optical disk like the rewritable optical 
disk, in which it is possible to rewrite its recorded content. 
This is because, in the suchlike rewritable optical disk, there 
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occurs a necessity to rewrite also a recorded content which 
was recorded on a label depending on rewriting of its recorded 
information . 

[0006] An object of the invention is to enable rewritable 
recording of specified visible information on a label surface 
of an optical disk in any number of times. 

[0007] Another object of the invention is to realize a compact 
apparatus . 

[0008] Still another object of the invention is to simplify 
a configuration. 

[0009] Still another object of the invention is to reduce the 
number of components. 

[0010] Still another object of the invention is to simplify 
control . 
[0011] 

[Means for Solving the Problem] An invention of an optical 
disk apparatus, which is described in claim 1, is equipped with 
a load section to which an optical disk is loaded, an optical 
pickup which is movably supported in a radius direction of an 
optical disk which was loaded to the load section to irradiate 
laser light to the optical disk, a recording section which 
generates heat at first temperature for turning a heat reversible 
recording medium into a first state toward the optical disk 
which was loaded to the load section, a erasing section which 
generates heat at second temperature for turning the heat 
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reversible recording medium into a second state toward the 
optical disk which was loaded to the load section, recording 
means which controls to drive the recording section in such 
a manner that a desired matter is recorded on the heat reversible 
recording medium within a surface of the optical disk which 
was loaded to the load section, and erasing means which controls 
to drive the erasing section in such a manner that the heat 
reversible recording medium is turned into the second state 
within a surface of the optical disk which was loaded to the 
load section. 

[0012] Therefore, when an optical disk, to which a heat 
reversible recording medium was attached as a label, is loaded 
to the load section, the recording means controls to drive the 
recording section to have the recording section generated heat 
to the first temperature, and thereby, the heat reversible 
recording medium is turned into the first state, and specified 
visible information is recorded on the label which is composed 
of the heat reversible recording medium. In addition, the 
erasing means controls to drive the erasing section to have 
the erasing section generated heat to the second temperature, 
and therefore, the heat reversible recording medium is turned 
into the second state , and the visible information of the label , 
which is composed of the heat reversible recording medium, is 
erased. Then, the suchlike recording/erasing of visible 
information can be carried out repeatedly in any number of times . 



9 



[0013] An invention, which is described in claim2 / is of such 
a configuration that, in the optical disk apparatus which is 
described in claim 1, the recording section and the erasing 
section are disposed on an opposite side of the optical pickup, 
sandwiching the loaded optical disk. 

[0014] Therefore, light irradiation by the optical pickup is 
applied to one surf ace of the optical disk, and recording/erasing 
of visible information by the recording section and the erasing 
section are applied to a surface on the opposite side of the 
optical disk. 

[0015] An invention, which is described in claim 3, is of such 
a configuration that, in the optical disk apparatus which is 
described in claim 1, the recording section and the erasing 
section are mounted on the optical pickup, and the recording 
means controls to drive the recording section depending on 
movement of the optical pickup in an optical pickup radius 
direction, and the erasing means controls to drive the erasing 
section depending on movement of the optical pickup in an optical 
disk radium direction. 

[0016] Therefore, visible information is recorded on/erased 
from the optical disk, depending on movement of the optical 
pickup . 

[0017] An invention, which is described in claim 4, is of such 
a configuration that, in the optical disk apparatus which is 
described in claim 1, the erasing section is disposed on an 
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opposite side of the optical pickup, sandwiching the loaded 
optical disk, and the recording means drives to control the 
optical pickup to have this optical pickup functioned as the 
recording section . 

[0018] Therefore, the optical pickup, which the recording 
section controlled to drive, emits light with sufficient heat 
energy to have the heat reversible recording medium turned into 
the first state, to record specified visible information on 
a label which is composed of the heat reversible recording 
medium. 

[0019] An invention, which is described in claim 5, is of such 
a configuration that, in the optical disk apparatus which is 
described in claim 1, the erasing section is mounted on the 
optical pickup, and the erasing means controls to drive the 
erasing section depending on movement of the optical pickup 
in an optical disk radium direction, and the recording means 
controls to drive the optical pickup to have this optical pickup 
functioned as the recording section. 

[0020] Therefore, visible information of an optical disk is 
erased depending on movement of the optical pickup . In addition, 
the optical pickup, which the recording means controlled to 
drive, emits light with sufficient heat energy to have the heat 
reversible recording medium turned into the first state, to 
record specif ied visible information on a label which is composed 
of the heat reversible recording medium. 
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[0021] An invention, which is described in claim 6, is of such 
a configuration that, in the optical disk apparatus which is 
described in claim 1, the recording means controls to drive 
the optical pickup to have this optical pickup functioned as 
the recording section, and the erasing means controls to drive 
the optical pickup to have this optical pickup functioned as 
the erasing section. 

[0022] Therefore, the optical pickup, which the recording 
means controlled to drive, emits light with sufficient heat 
energy to have the heat reversible recording medium turned into 
the first state, to record specified visible information on 
a label which is composed of the heat reversible recording medium. 
In addition, the optical pickup, which the erasing means 
controlled to drive, emits light with sufficient heat energy 
to have the heat reversible recording medium turned into the 
second state, to erase visible information recorded on a label 
which is composed of the heat reversible recording medium. 

[0023] An invention, which is described in claim 7, is of such 
a configuration that, n the optical disk apparatus which is 
described in any one of claims 1 through 6, the recording means 
controls to drive the recording section on the basis of position 
information recorded on the optical disk which was read out 
by the optical pickup. 

[0024] Therefore, for example, when position information such 
as address information is readout by the optical pickup, control 
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of drive of the recording section is carried out on the basis 
of the position information, and recording/erasing of visible 
information to a label which is composed of the heat reversible 
recording medium are carried out at an appropriate position. 
[0025] An invention, which is described in claim 8 # is of such 
a configuration that, in the optical disk apparatus which is 
described in any one of claims 1 through 6, the recording means 
controls to drive the recording section on the basis of rotation 
angle information which was obtained from a motor for driving 
to rotate the optical disk. 

[0026] Therefore, when rotation angle information is obtained, 
control of drive of the recording section is carried out on 
the basis. of the rotation angle information, and 
recording/erasing of visible information to a label which is 
composed of the heat reversible recording medium are carried 
out at an appropriate position. 

[0027] An invention, which is described in claim 9, is of such 
a configuration that, in the optical disk apparatus which is 
described in any one of claims 1 through 6, it is equipped with 
position detecting means which obtains position information 
of the optical disk by arithmetic processing on the basis of 
type information recorded on the optical disk which was read 
out by the optical pickup, and the recording means controls 
to drive the recording section on the basis of the position 
information of the optical disk which was obtained by the 
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position detecting means. 

[0028] Therefore, when type information of an optical disk 
is read out by the optical pickup, the position detecting means 
obtains position information of the optical disk from the type 
information by arithmetic processing. Then, control of drive 
of the recording section is carried out on the basis of the 
obtained position information, and recording/erasing of 
visible information to a label which is composed of the heat 
reversible recording medium are carried out at an appropriate 
position. 

[0029] An invention, which is described in claim 10, is of 
such a configuration that, in the optical disk apparatus which 
is described in any one of claims 1 through 6, the recording 
means controls to drive the recording section on the basis of 
position information which was obtained by such a matter that 
the optical pickup reads out a mark which was disposed in advance 
in a radial direction of the optical disk. 

[0030] Therefore, when a mark of an optical disk is read out 
by the optical pickup, position information of the optical disk 
is obtained, and therefore, control of drive of the recording 
section is carried out on the position information, and 
recording/erasing of visible information to a label which is 
composed of the heat reversible recording medium are carried 
out at an appropriate position. 

[0031] An invention of an optical disk apparatus which is 
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described in claim 11 is equipped with a load section to which 
an optical disk is loaded, a recording section which generates 
heat at first temperature for turning a heat reversible recording 
medium into a first state toward the optical disk which was 
loaded to the load section, a erasing section which generates 
heat at second temperature for turning the heat reversible 
recording medium into a second state toward the optical disk 
which was loaded to the load section, recording means which 
controls to drive the recording section in such a manner that 
a desired matter is recorded on the heat reversible recording 
medium within a surface of the optical disk which was loaded 
to the load section, and erasing means which controls to drive 
the erasing section in such a manner that the heat reversible 
recording medium is turned into the second state within a surface 
of the optical disk which was loaded to the load section, 
[0032] Therefore, when an optical disk, to which a heat 
reversible recording medium was attached as a label, is loaded 
to the load section, the recording means controls to drive the 
recording section to have the recording section generated heat 
to the first temperature, and thereby, the heat reversible 
recording medium is turned into the first state, and specified 
visible information is recorded on the label which is composed 
of the heat reversible recording medium. In addition, the 
erasing means controls to drive the erasing section to have 
the erasing section generated heat to the second temperature, 
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and therefore, the heat reversible recording medium is turned 
into the second state , and the visible information of the label , 
which is composed of the heat reversible recording medium, is 
erased. Then, the suchlike recording/erasing of visible 
information can be carried out repeatedly in any number of times . 
[0033] An invention, which is described in claim 12, is of 
such a configuration that, in the optical disk apparatus which 
is described in claim 1 or 2 , it is equipped with a guide 
transport mechanism which carries out guide transport of an 
optical disk to the load section, and the recording section 
and the erasing section are disposed on a guide path of the 
optical diskby this guide transport mechanism, and the recording 
means controls to drive the recording section depending on 
movement of the optical disk which is guide -transported by the 
guide transport mechanism, and the erasing means controls to 
drive the recording section depending on movement of the optical 
disk which is guide- transported by the guide transport 
mechanism. 

[0034] therefore, visible information is recorded on/erased 
from an optical disk depending on movement of an optical disk 
which is guide- transported by the guide transport mechanism. 

[0035] 

[Mode for Carrying Out the Invention] A first embodiment of 
the invention will be described on the basis of Fig.l through 
Fig. 12 . 



16 



[0036] Firstly, an optical disk 1, which is used for an optical 
disk apparatus of this embodiment, will be described on the 
basis of Fig . 1 through Fig . 3 . Fig . 1 is an exploded perspective 
view of an optical disk, and Fig . 2 is a plan view of the optical 
disk, and Fig. 3 is a graph which shows a characteristic of a 
heat reversible recording medium. As show in Fig . 1 and Fig. 2, 
a label 2 is attached to the optical disk 1. In sum, a film 
shaped label 2 is pasted on one surface of the optical disk 
1. This label 2 is a so-called TC film which is composed of 
a heat reversible recording medium. In sum, a film, which is 
composed of such a heat reversible material that, as its 
characteristic is shown in Fig. 3, its clarity and color tone 
are changed reversibly by heat which was applied, and clarity 
and color tone are maintained in two or more modes at normal 
temperature, is used as the label 2. 

[0037] Inmore detail , in case of the label 2 of this embodiment , 
when it is heated to temperature between temperature T2 and 
temperature T3 , it becomes transparent, and thereafter, even 
if it returned to normal temperature of temperature TO or less, 
the transparent state is maintained. Then, when it is heated 
to temperature T4 or more, it is turned into a translucent state, 
and thereafter, when it is returned to normal temperature of 
temperature TO or less, it becomes clouded. The reason that 
the suchlike phenomenon occurs is that, in such a state that 
particles of organic low-molecular substances, which were 
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dispersed in a resin base material, and the resin material are 
attached firmly without no space between and there is no space 
even in particle portions of the organic low-molecular 
substances, light, which was incident from one side, is 
transmitted to the other side without scattering, and therefore , 
the label 2 is seen transparent, and in contrast to this, when 
fine crystals of particles of the organic low-molecular 
substances gather together so that a configuration of 
poly-crystal is realized, there occurs a space on a boundary 
face of crystals or a boundary face between the particles and 
the resin base material, and light, which was incident from 
one side, is reflected and scattered on boundary faces between 
a space and crystals, crystals and resin, and therefore, the 
label 2 is seen white. 

[0038] As a matter of course, as the label 2, it is not limited 
to the label 2 of this embodiment which is changed in two modes 
of a transparent state and a white clouded state and its state 
is maintained, but it is possible to selectively use various 
types of heat reversible recording media in which tone color 
is changed in two modes or more and its state is maintained. 
In sum, if it is a medium which is turned into a first state 
when it is heated to first temperature and is turned into a 
second state which is different from the first state, it is 
possible to use it as the label 2 . 

[0039] Next, an optical disk apparatus 11 will be described. 
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Fig. 4 is a perspective view of an optical disk apparatus, and 
Fig. 5 is a block diagram of a control system. The optical disk 
apparatus 11 of this embodiment is equipped with a load section 
12 for loading the optical disk 1, and is equipped with a disk 
motor 13 which drives to rotate the optical disk 1 which was 
loaded to this load section 12. In addition, disposed is an 
optical pickup 14 which irradiates laser light to the optical 
disk 1 which was loaded to the load section 12 to carry out 
information recording to the optical disk 1 and reproduction 
of information recorded on the optical disk 1. This optical 
pickup 14 is supported on a movement mechanism 15 which supports 
this optical pickup 14 movably in a radius direction of the 
optical disk 1 . In sum, the optical pickup 14 is attached 
slidably to a pair of carrier shafts 16 which configures the 
movement mechanism 15 , and in Fig . 4 , is driven by a pickup motor 

18 through a motive power transmission mechanism 17 which is 
shown schematically, to move in a radius direction of the optical 
disk 1. Here, Fig. 4 shows only an objective lens 19, but on 
the optical pickup 14, mounted are a laser diode, an irradiation 
optical system which spot -irradiates laser light which was 
irradiated from this laser diode through the objective lens 

19 to a recording surface of the optical disk 1, and a return 
optical system which guides reflected light of the optical disk 
1 to various light receiving sections for the purpose of 
obtaining a reference signal, a tracking signal and a focusing 
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signal from reflected light of the optical disk 1 (all things 
are not shown in the figure) . Here, the irradiation optical 
system and the return optical system share a number of optical 
components . 

[0040] Next, the optical disk apparatus 11 is equipped with 
a recording/erasing head 20 as a printing section and a erasing 
section mounted on the optical pickup 14. This 
recording/erasing head 2 0 is composed of such a thermal head 
that a number of heat generation devices are disposed on a line, 
and its control of drive is carried out by a controller 23 which 
will be described later, to have each heat generation device 
generated heat selectively by two kinds of heating energy of 
first temperature and second temperature. In sum, the first 
temperature of the heat generation device in the 
recording/erasing head 2 0 is temperature for heating the label 
2, which was attached to the optical disk 1, to temperature 
T4 or more, and the second temperature of the heat generation 
device is temperature for heating the label 2 to temperature 
between temperature T2 and temperature T3 . Here, an array 
direction of the heat generation devices in the 
recording/erasing head 2 0 is a direction which is orthogonal 
to a radius direction of the optical disk 1 which was loaded 
to the load section 12. 

[0041] Next, the optical disk apparatus 11 incorporates a 
driver circuit 22 that a host computer 21 controls to drive. 
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This driver circuit 22 is a circuit which was configured by- 
such a matter that the optical pickup 14, the recording/erasing 
head 20, various motor drivers 24 are bus-connected to a 
controller 23 which was bus-connected to the host computer 21. 
Under the suchlike circuit configuration, the controller 23 
controls irradiation timing, irradiation strength etc . of laser 
light from a laser diode with which the optical pickup 14 is 
equipped, and controls presence or absence of heat generation, 
heat generation timing and heat generation temperature etc. 
of each heat generation device of the recording/erasing head 
20, and controls timing etc. of drive control signals of the 
disk motor 13 and the pickup motor 18 etc. to various motor 
drivers 24. In sum, the host computer 21, under integrated 
control of CPU in which it executes various arithmetic processing 
which is operated in accordance with an operation program stored 
in ROM and controls each section in a concentrated manner, gives 
various drive control signals to the controller 23, and on the 
basis of these drive control signals , the controller 23 controls 
to drive each section. For example, the host computer 21 plays 
a function as recording means and erasing means which give a 
signal for having each heat generation device of the 
recording/erasing head 2 0 generated heat at first temperature 
and a signal for having it generated heat at second temperature, 
selectively to the controller 23. Accordingly, by drive 
control of the recording/erasing head 2 0 by CPU in accordance 



21 



with an operation program stored in ROM that the host computer 
21 incorporates, functions of printing means and erasing means 
are carried out. In this case, the host computer 21 accepts 
an input of writing information to the label 2 by the 
recording/erasing head 20, by use of a keyboard etc. which are 
not shown in the figure, and outputs a writing signal on the 
basis of inputted information. On this occasion, the writing 
information is once developed in a printing buffer which was 
incorporated in the host computer 21, and on the basis of this 
writing data which was developed on the printing buffer, a 
writing signal is to be outputted. 

[0042] Under the suchlike configuration, in order to have the 
label 2 of the optical disk 1 turned into a visible information 
non-recording state, the optical disk 1 is loaded to the load 
section 12, and the host computer 21 controls to drive the 
recording/erasing head 20, to have its heat generation devices 
generated heat to the second temperature. Then, the label 2 
of the optical disk 1 is heated to temperature between 
temperature T2 and temperature T3 so that the label 2 is turned 
into a transparent state . On this occasion, all heat generation 
devices of the recording/erasing head 2 0 are driven, and the 
recording/erasing head 2 0 in the suchlike state moves in a radius 
direction of the optical disk 1 along with movement of the optical 
pickup 14, and therefore, the label 2 is turned thoroughly into 
a transparent state. Then, the transparent state of the label 
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2 is maintained as it is , when it is returned to normal temperature 
after temperature rising. 

[0043] After that, in case of recording specified visible 
information on the label 2, the host computer 21 controls to 
drive the recording/erasing head 2 0 to have its heat generation 
devices generated heat to first temperature, after processing 
for turning the label 2 into a transparent state was carried 
out. Then, the label 2 of the optical disk 1 is heated to 
temperature T4 or more and turned into a white clouded first 
state. On this occasion, in consideration of movement of the 
recording/erasing head 2 0 in a radius direction of the optical 
disk 1 along with movement of the optical pickup 14 and alignment 
of respective heat generation devices of the recording/erasing 
head 2 0 in a direction which is orthogonal to the radius direction 
of the optical disk 1, the host computer 21 outputs a writing 
signal, and therefore, specified visible information, which 
was inputted to the host computer 21, is recorded on the label 
2. Suchlike recording/erasing of visible information to the 
label 2 can be carried out repeatedly in any number of times. 

[0044] Inaddition, in this embodiment , the movement mechanism 
15 of the optical pickup 14 and the pickup motor 18 are also 
used as a movement drive mechanism of the recording/erasing 
head 20, and therefore, a mechanism for moving the 
recording/erasing head 2 0 in a radius direction of the optical 
disk 1 and its drive source/motive power transmission mechanism 
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become unnecessary, and it becomes possible to realize reduction 
of the number of components, simplification of a configuration, 
and a compact apparatus . 

[0045] Here, variation of a mode of the recording section and 
the erasing section (modified example) will be described. 
[0046] Fig. 6 is a side view which shows one mode of the recording 
section and the erasing section. In this mode, the 
recording/erasing head 20 is disposed on an opposite side of 
the optical pickup 14, sandwiching the optical disk 1 which 
was loaded to the load section 12 . This recording/erasing head 
2 0 is movable in a radius direction of the optical disk 1 by 
a head movement mechanism 32 which is driven by a head motor 
31 and to which a ball nut mechanism is applied. Therefore, 
light irradiation by the optical pickup 14 is applied to one 
surface of the optical disk 1 , and recording/erasing processing 
of visible information to the label 2 is carried out by the 
recording/erasing head 2 0 on an opposite surface of the optical 
disk 1. By adopting the suchlike arrangement, as compared to 
such a case that the optical pickup 14 and the movement mechanism 
15 of the recording/erasing head 2 0 were disposed separately, 
physical interference between the optical pickup 14 and the 
recording/erasing head 2 0 is prevented, and by this means, it 
is possible to realize a compact apparatus. 

[0047] Fig. 7 is a side view which shows another one mode of 
the recording section and the erasing section. Since this mode 
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is the same as the move exemplified in Fig. 4, its explanation 
will be omitted. 

[0048] Fig. 8 is a side view which shows still another mode 
of the recording section and the erasing section. In this mode, 
the recording/erasing head 2 0 is configured as only an erasing 
head 41 , and disposed on an opposite side of the optical pickup 
14, sandwiching the optical disk 1 which was loaded to the load 
section 12, and recording means controls to drive the optical 
pickup 14, to have this optical pickup 14 functioned as the 
recording section. In this case, the erasing head 41 is movable 
in a radius direction of the optical disk 1 by a head movement 
mechanism 43 which is driven by a head motor 42 and to which 
a boll nut mechanism was applied. In addition, a laser diode 
of the optical pickup 14 is controlled to be driven in such 
a manner that it emits laser light having temperature energy 
for heating the label 2 attached to the optical disk 1 to 
temperature T4 or more. Therefore, specified visible 
information is recorded on the label 2 by laser light which 
was irradiated from the laser diode. By this means, eliminated 
is need to dispose the recording section separately, so that 
reduction of the number of components, simplification of a 
configuration, and realization of a compact apparatus are 
accomplished . 

[0049] Fig. 9 is a side view which shows still another mode 
of the recording section and the erasing section . In this mode , 



the recording/erasing head 2 0 is configured only as an erasing 
head 51, and mounted on the optical pickup 14, and recording 
means controls to drive the optical pickup 14 to have this optical 
pickup 14 functioned as the recording section. In this case/ 
a laser diode of the optical pickup 14 is controlled to be driven 
in such a manner that it emits laser light having temperature 
energy for heating the label 2 attached to the optical disk 
1 to temperature T4 or more. Therefore, specified visible 
information is recorded on the label 2 by laser light which 
was irradiated from the laser diode. By this means, eliminated 
is need to dispose the recording section separately, so that 
reduction of the number of components, simplification of a 
configuration, and realization of a compact apparatus are 
accomplished. 

[0050] Fig. 10 is a side view which shows still another mode 
of the recording section and the erasing section. In this mode, 
recording means controls to drive the optical pickup 14 to have 
this optical pickup 14 functioned as the recording section, 
and erasing means controls to drive the optical pickup 14 to 
have this optical pickup 14 functioned as the erasing section. 
In this case, a laser diode of the optical pickup 14 is controlled 
to be driven in such a manner that it emits laser light having 
temperature energy for heating the label 2 attached to the 
optical disk 1 to temperature T4 or more, and in addition, 
controlled to be driven in such a manner that it emits laser 
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light having temperature energy for heating the label 2 attached 
to the optical disk 1 to temperature between temperature T2 
and temperature T3 . As a result of that, the laser light is 
to have two kinds of heat generation energies of first 
temperature (which corresponds to the temperature T4 or more) 
and second temperature (which corresponds to the temperature 
between the temperature T2 and the temperature T3 ) . Therefore , 
specified visible information is recorded on/erased from the 
label 2 by laser light which was irradiated from the laser diode . 
By this means, eliminated is need to dispose the recording 
section and the erasing section separately, so that reduction 
of the number of components, simplification of a configuration, 
and realization of a compact apparatus are accomplished. 
[0051] After that, a search method of position information 
of the label 2 in case of recording/erasing visible information 
on/from the label 2 by the recording/erasing head 20 etc. will 
be described. In the optical disk apparatus 11 of this 
embodiment, it is possible to search position information of 
the label 2 by various search methods. Here, various methods 
will be hereinafter described, but they will be described on 
the condition that a radius direction of the optical disk 1 
is a X direction, and a direction which is orthogonal to the 
radius direction is a Y direction. 

[0052] Firstly, as a first method, there is a method of carrying 
out drive control of the recording/erasing head 2 0 by recording 
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means on the basis of position information recorded on the 
optical disk 1 which was read out by the optical pickup 14 . 
In sum, position information of the optical disk 1 such as address 
data is read out by the optical pickup 14, and therefore, this 
is utilized in case of recording/erasing visible information 
on/from the label 2. In more detail, a X direction position 
and a Y direction position of the optical disk 1 become clear 
by position information of address data etc. of the optical 
disk 1, and therefore, by this means, a writing position of 
visible information to the label 2 is specified, and 
recording/erasing of visible information to the label 2 are 
carried out at an appropriate position. In this case, it is 
possible to easily obtain position information of the optical 
disk 1 without use of a sensor etc . , and therefore , it is possible 
to reduce the number of components, to simplify a configuration, 
and to realize a compact apparatus . In addition, since position 
information, which was recorded on the optical disk 1, is 
utilized, it is also possible to realize easiness of control. 
[0053] After that, as a second method, there is a method of 
carrying out drive control of the recording/erasing head 2 0 
on the basis of rotation angle information which was obtained 
from the disk motor 13 for driving to rotate the optical disk 
1. In sum, by attaching an encoder to the disk motor 13, it 
is possible to easily obtain rotation angle information of the 
optical disk 1 from the disk motor 13, and therefore, this is 
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utilized in case of recording/erasing visible information 
on/from the label 2. In more detail, a X direction position 
of the optical disk 1 becomes clear from the rotation angle 
information of the optical disk 1 , and therefore , by this means, 
a writing position of visible information to the label 2 is 
specified, and recording/erasing of visible information 
to/from the label 2 are carried out at an appropriate position. 
In this case, it is possible to easily obtain position 
information of the optical disk 1 without using a sensor etc. , 
and therefore, it is possible to reduce the number of components, 
to simplify a configuration, and to realize a compact apparatus . 
[0054] After that, as a third method, there is a method of 
carrying out drive control of the recording/erasing head 2 0 
in which position information of the optical disk 1 is obtained 
by arithmetic processing on the basis of type information 
recorded on the optical disk 1 which was read out by the optical 
pickup 14 (position information detecting means) , and on the 
basis of the position information of the optical disk 1, which 
was obtained in this manner, drive control of the 
recording/erasing head 20 by recording means is carried out. 
In sum, position information of the optical disk 1 is of the 
same meaning as the number of tracks from its inner circumference , 
and therefore, it depends on an interval of tracks. Then, on 
the basis of type information of the optical disk 1 which was 
recorded on the optical disk 1 (a track pitch, a diameter is 
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120mm or 80mm etc . ) , a track pitch, which differs with respect 
to each type of the optical disk 1, is recognized, and by this 
recognized track pitch, a position in a X direct ion of the optical 
disk 1 is obtained by arithmetic processing of the host computer 
21. By this means, a wiring position of visible information 
to the label 2 is specified, and recording/erasing of visible 
information to/from the label 2 are carried out at an appropriate 
position. In this case, it ispossible to easily obtainposition 
information of the optical disk 1 without use of a sensor etc. , 
and therefore , it is possible to reduce the number of components , 
to simplify a configuration, and to realize a compact apparatus . 
[0055] After that, as a fourth method, there is a method of 
carrying out drive control of the recording/erasing head 2 0 
on the basis of position information which was obtained by such 
a matter that a mark 61, which was disposed in advance in a 
radial direction of the optical disk 1 , is read out by the optical 
pickup 14. In sum, in case of adopting this method, as the 
optical disk 1, used is an optical disk 1 on which the mark 

61 was disposed in its radius direction (X direction) . This 
mark 61 is, for example, formed by such a matter that a groove 

62 intruding into a region of a land L disposed toward a radius 
direction of the optical disk 1 in a group G op the optical 
disk 1 formed in a spiral shape or in a concentric shape, gets 
together (Fig. 12) , in case that the optical disk 1 is assumed 
to be a land/group type optical disk 1. Then, according to 
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the fourth method, the optical pickup 14 detects the mark 61 
formed on the optical disk 1 so that the X direction position 
of the optical disk 1 becomes clear, and therefore, by this 
means, a wiring position of visible information to the label 
2 is specified, and recording/erasing of visible information 
to/from the label 2 are carried out at an appropriate position. 
In this case, In this case, it is possible to easily obtain 
position information of the optical disk 1 without use of a 
sensor etc. , and therefore, it is possible to reduce the number 
of components, to simplify a configuration, and to realize a 
compact apparatus. In addition, since position information, 
which was recorded on the optical disk 1, is utilized, it is 
also possible to realize easiness of control. 
[0056] A second embodiment of the invention will be described 
on the basis of Fig. 13. Fig. 13 is a schematic vertical cross 
sectional side view of an optical disk apparatus. Identical 
portions to those of the first embodiment are shown by identical 
reference numerals and signs, and explanations will be omitted. 
This embodiment is applied to an optical disk apparatus 71 of 
such a type that the optical disk 1 is loaded by loading it 
to the load section 12. In sum, the optical disk apparatus 
71 is equipped with a transport roller 72 as a guide transport 
mechanism which carries out guide transport of the optical disk 
1 to the load section 12 (not shown in Fig. 13) . Then, on a 
guide path 73 of the optical disk 1 by this transport roller 



31 



72, a recording head 74 as a recording section and a erasing 
head 75 as an erasing section are disposed. 

[0057] Under the suchlike configuration, in the optical disk 
apparatus 71 of this embodiment, depending on movement of the 
optical disk 1 which is guide- transportedby the transport roller 
72, the recording head 74 or the erasing head 75 is controlled 
to be driven, and thereby, visible information is recorded 
on/erased from the optical disk 1. A movement mechanism of 
the recording head 74 and the erasing head 75 becomes unnecessary, 
and reduction of the number of components, simplification of 
a configuration, and realization of a compact apparatus are 
accompl i shed . 

[0058] 

[Advantage of the Invention] The invention of the optical disk 
which is described in claim 1 is configured in such a manner 
that recording means controls to drive a recording section which 
generates heat at first temperature for turning a heat reversible 
recording medium into a first state toward an optical disk which 
was loaded to a load section, to record specified visible 
information on a heat reversible recording medium which was 
attached to an optical recording medium as a label and recording 
means controls to drive an erasing section which generates heat 
at second temperature for turning the heat reversible recording 
medium into a second state, to erase the visible information 
recorded on the heat reversible recording medium, and therefore , 
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it is possible to record, in a rewriting manner, specified 
visible information on the label of the optical disk in any 
number of times. In addition, it is incorporated into an 
apparatus which can carry out recording, reproducing etc. of 
information to/from the optical disk, and therefore, there is 
no need to dispose an apparatus which records/erases visible 
information on/from the label of the optical disk separately, 
and it is possible to realize the apparatus at a low price. 

[0059] The invention, which is described in claim 2, is of 
such a configuration that, in the optical disk apparatus which 
is described in claim 1, the recording section and the erasing 
section are disposed on an opposite side of the optical pickup, 
sandwiching the loaded optical disk, and therefore, it is 
possible to prevent physical interference of the optical pickup, 
the recording section and the erasing section, and by this means , 
it is possible to realize a compact apparatus. 

[0060] The invention, which is described in claim 3, is of 
such a configuration that, in the optical disk apparatus which 
is described in claim 1, the recording section and the erasing 
section are mounted on the optical pickup, and the recording 
means controls to drive the recording section depending on 
movement of the optical pickup in an optical pickup radius 
direction, and the erasing means controls to drive the erasing 
section depending on movement of the optical pickup in an optical 
disk radium direction, and therefore, in case of adopting such 
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a configuration that recording/erasing of visible information 
on/from the heat reversible recording medium are carried out 
over moving the recording section and the erasing section in 
a radius direction of the optical disk, it is possible to 
eliminate need of a mechanism for moving the recording section 
and the erasing section in a radius direction of the optical 
disk and its drive source/motive power transmission mechanism, 
and therefore, it is possible to reduce the number of components, 
to simplify a configuration, and to realize a compact apparatus . 

[0061] The invention, which is described in claim 4, is of 
such a configuration that, in the optical disk apparatus which 
is described in claim 1, the erasing section is disposed on 
an opposite side of the optical pickup, sandwiching the loaded 
optical disk, and the recording means drives to control the 
optical pickup to have this optical pickup functioned as the 
recording section, and therefore, it is possible to prevent 
physical interference of the optical pickup and the erasing 
section, and in addition, it is possible to eliminate need to 
dispose the recording section separately, and therefore, it 
is possible to reduce the number of components, to simplify 
a configuration, and to realize a compact apparatus. 

[0062] The invention, which is described in claim 5, is of 
such a configuration that, in the optical disk apparatus which 
is described in claim 1, the erasing section is mounted on the 
optical pickup, and the erasing means controls to drive the 
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erasing section depending on movement of the optical pickup 
in an optical disk radium direction, and the recording means 
controls to drive the optical pickup to have this optical pickup 
functioned as the recording section, and therefore, in case 
of adopting such a configuration that erasing of visible 
information from a heat reversible recording medium is carried 
out over moving the erasing section in a radius direction of 
the optical head, it is possible to eliminate need of a mechanism 
for moving the erasing section in a radius direction of the 
optical disk and its drive source/motive power transmission 
mechanism, and in addition, it is possible to eliminate need 
to dispose the recording section separately, and therefore, 
it is possible to reduce the number of components, to simplify 
a configuration, and to realize a compact apparatus. 
[0063] The invention, which is described in claim 6, is of 
such a configuration that, in the optical disk apparatus which 
is described in claim 1, the recording means controls to drive 
the optical pickup to have this optical pickup functioned as 
the recording section, and the erasing means controls to drive 
the optical pickup to have this optical pickup functioned as 
the erasing section, and therefore, it is possible to eliminate 
need to dispose the recording section and the erasing section 
separately, and therefore, it is possible to reduce the number 
of components, to simplify a configuration, and to realize a 
compact apparatus . 
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[0064] The invention, which is described in claim 7, is of 
such a configuration that, n the optical disk apparatus which 
is described in any one of claims 1 through 6, the recording 
means controls to drive the recording section on the basis of 
position information recorded on the optical disk which was 
read out by the optical pickup, and therefore, it is possible 
to obtain position information of the optical disk without using 
a sensor etc. , and therefore, it is possible to easily obtain 
position information of the optical disk without use of a sensor 
etc., and therefore, it is possible to reduce the number of 
components, to simplify a configuration, and to realize a compact 
apparatus. In addition, since position information, which was 
recorded on the optical disk, is utilized, it is also possible 
to realize easiness of control. 

[0065] The invention, which is described in claim 8, is of 
such a configuration that, in the optical disk apparatus which 
is described in any one of claims 1 through 6, the recording 
means controls to drive the recording section on the basis of 
rotation angle information which was obtained from a motor for 
driving to rotate the optical disk, and therefore , it is possible 
to easily obtain posit ion information of the optical disk without 
use of a sensor etc. , and therefore, it is possible to reduce 
the number of components, to simplify a configuration, and to 
realize a compact apparatus. In addition, since position 
information, which was recorded on the optical disk, is utilized, 
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it is also possible to realize easiness of control. 
[0066] The invention, which is described in claim 9, is of 
such a configuration that, in the optical disk apparatus which 
is described in any one of claims 1 through 6, it is equipped 
with position detecting means which obtains position 
information of the optical disk by arithmetic processing on 
the basis of type information recorded on the optical disk which 
was read out by the optical pickup, and the recording means 
controls to drive the recording section on the basis of the 
position information of the optical disk which was obtained 
by the position detecting means, and therefore, it is possible 
to easily obtain posit ion information of the optical disk without 
use of a sensor etc., and therefore, it is possible to reduce 
the number of components, to simplify a configuration, and to 
realize a compact apparatus. In addition, since position 
information, which was recorded on the optical disk, isutilized, 
it is also possible to realize easiness of control. 
[0067] The invention, which is described in claim 10, is of 
such a configuration that, in the optical disk apparatus which 
is described in any one of claims 1 through 6, the recording 
means controls to drive the recording section on the basis of 
position information which was obtained by such a matter that 
the optical pickup reads out a mark which was disposed in advance 
in a radial direction of the optical disk, and therefore, it 
is possible to easily obtain position information of the optical 
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disk without use of a sensor etc . , and therefore , it is possible 
to reduce the number of components, to simplify a configuration, 
and to realize a compact apparatus . In addition, since position 
information, which was recorded on the optical disk, is utilized, 
it is also possible to realize easiness of control. 
[0068] The invention of the optical disk apparatus which is 
described in claim 11 is configured in such a manner that 
recording means controls to drive a recording section which 
generates heat at first temperature for turning a heat reversible 
recording medium into a first state toward an optical disk which 
was loaded to a load section, to record specified visible 
information on a heat reversible recording medium which was 
attached to an optical recording medium as a label and recording 
means controls to drive an erasing section which generates heat 
at second temperature for turning the heat reversible recording 
medium into a second state, to erase the visible information 
recorded on the heat reversible recording medium, and therefore , 
it is possible to record, in a rewriting manner, specified 
visible information on the label of the optical disk in any 
number of times. 

[0069] The invention, which is described in claim 12 is of 
such a configuration that, in the optical disk apparatus which 
is described in claim 1 or 2, it is equipped with a guide 
transport mechanism which carries out guide transport of an 
optical disk to the load section, and the recording section 



38 



and the erasing section are disposed on a guide path of the 
optical diskby this guide transport mechanism, and the recording 
means controls to drive the recording section depending on 
movement of the optical disk which is guide-transported by the 
guide transport mechanism, and the erasing means controls to 
drive the recording section depending on movement of the optical 
diskwhich is guide- transported by the guide transport mechanism, 
and therefore, it is possible to carry out recording/erasing 
of visible information on/from the heat reversible recording 
medium which becomes a label of an optical disk in the course 
of guide-transporting the optical disk to the load section, 
and in case of adopting such a configuration that 
recording/erasing of visible information on/from the heat 
reversible recording medium are carried out over relatively 
moving the recording section and the erasing section in a radius 
direction of the optical disk, it is possible to eliminate need 
of a mechanism for relatively moving the recording section and 
the erasing section in a radius direction of the optical disk 
and its drive source/motive power transmission mechanism, and 
therefore, it is possible to reduce the number of components, 
to simplify a configuration, and to realize a compact apparatus . 
[Brief Description of the Drawings] 

[Fig .1] is an exploded perspective view of an optical disk which 
shows one embodiment of the invention. 
[Fig. 2] is a plan view of the optical disk. 
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[Fig. 3] is a graph which shows a characteristic of a heat 
reversible recording medium. 

[Fig. 4] is a perspective view of an optical disk apparatus. 
[Fig. 5] is a block diagram of a control system. 
[Fig. 6] is a side view which shows one mode of a recording section 
and an erasing section. 

[Fig. 7] is a side view which shows another mode of the recording 
section and the erasing section. 

[Fig. 8] is a side view which shows still another mode of the 
recording section and the erasing section. 

[Fig. 9] is a side view which shows still another mode of the 
recording section and the erasing section. 

[Fig. 10] is a side view which shows still another mode of the 
recording section and the erasing section. 

[Fig .11] is a plan view which shows one mode of an optical disk . 
[Fig. 12] is a plan view which shows a mark formed on an optical 
disk by exploding it. 

[Fig. 13] is a schematic vertical cross sectional side view of 
an optical disk apparatus which shows a second embodiment of 
the invention . 

[Description of Reference Numerals and Signs] 
1 optical disk 

12 load section 
14 optical pickup 

3 heat reversible recording medium (label) 
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20, 74 recording section (recording/erasing head, 

recording head) 

20, 41, 51, 75 erasing section (recording/erasing head, 

erasing head) 

13 motor (disk motor) 

61 mark 

72 guide transport mechanism (transport roller) 

[Fig. 3] 
(M K ) ( TRANS PARENT ) 

CLARITY 

(WHITE CLOUDED) 
3: LARGE 
/h SMALL 
j&it; TEMPERATURE 



[Fig. 5] 

21 HOST COMPUTER 

23 CONTROLLER 

14 OPTICAL PICKUP 

2 0 PRINTING/ERASING HEAD 

21 VARIOUS MOTOR DRIVERS 
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